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Oak savanna and woodland: Using the science of 
disturbance ecology and silviculture to help restore 
unique Driftless Area ecosystems
Overview
• Driftless past
• My favorite part – terminology!














Study of the life history and general characteristics 
of forest trees and stands.
Silviculture
The art and science of controlling the 
establishment, growth, composition, health and 
quality of forests and woodlands to meet the 
diverse needs and values of landowners and society 
on a sustainable basis.
Society of American Foresters
Disturbance
Any relatively discrete event in time that 
disrupts ecosystem, community or population 
structure and changes resources, substrate 
availability, or the physical environment.
Helms 1998
"Maintaining balance and stability in natural 




Natural disturbance regimes are characterized by the 
pattern and dynamics of natural disturbance events that 
mold the structure and species composition of an 
ecosystem (i.e., pattern of disturbance events through 
time).











Why do we need to understand disturbance?
Natural and cultural 
disturbances hold the key 
to understanding the forest 
we have today and the 




Grandfather Daugherty were 
born in Wisconsin, so was 
Mother, in Citron Valley just 
north west of Steuben, 
Wisconsin.  Many have said 
that the valley is one of the 
most beautiful spots in 
Wisconsin.  I agree with 
them and I hope some of 
our children, grandchildren 
and great grandchildren will 








Stand Summary Information - Overstory
Primary Type / Size / Density Oak / 15+ / 2 
Secondary Type / Size / 
Density Central Hardwoods / 5-11 / 2 (central hardwoods)
Understory Type / Size / 
Density Central Hardwoods / 0-5 / 3
Year of Origin 1910 (note – central hardwood component 1965 origin)
Total Height 72
Quadratic Mean Stand 
Diameter 10.5
Site Index Species / Site 
Index OW / 46
Total Basal Area (ft2/acre) 101
Total Volume (cords/acre) 15
Total Volume (bd. ft./acre) 4655
Property Inventory:
Property Goals:
• Dry and Mesic Prairie
• Savanna Natural Communities
– Oak Opening (<50% canopy, open-grown)
– Oak Woodland (50-95% canopy, dominant and codominant)
• Rare Species – dry prairie plants and butterflies
• Fire – restore historic disturbance patterns
• Ecological Reference Area / Research
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Project Area Objectives:
• Fire disturbance









• Tree species composition
• Stand structure






• Oak Opening and Oak Woodland natural community
• Bur oak, white oak, black oak, and northern red oak dominated 
(75% of stand basal area)
• Variable 10-95% canopy cover (soft edge near prairie)
• Dominant and open-grown crown structure
• Limited mid-story
• Diverse savanna grass, sedge, and forb ground flora
• Sprout-origin oak grubs
• Prescribed fire interval 7-10 years (maintenance phase)
Restoration Rx:
• Pre-Harvest Treatments (Years 0-4)
– Basal bark herbicide mid-story trees within 1”-6” stump diameter
– Early growing season prescribed burns (low to moderate severity)
• Harvest Treatment - Variable Density Thinning (Year 6)
– 10-50% canopy cover within 3 chains of prairie (soft edge)
– 50-95% canopy cover remainder of stand (gradient)
– Favor codominant, dominant and open-grown crown classes
– Dense red oak areas – maintain higher density, functional units
– Gaps near savanna indicator species appropriate
– Preferred species – bur and white oak, lesser amounts of black oak, 
northern red oak and shagbark hickory
– Dry or frozen ground harvest (T&E and oak wilt seasonal restrictions)
• Post-Harvest Treatment (Years 7-10)
– Invasive species control – honeysuckle, garlic mustard, buckthorn
– Restoration phase prescribed burns – early growing season burn of low to 
moderate severity (3 out of first 10 years)






Stand Overstory Attributes Year 2015 Year 2071 
Stems/Acre 167 20 
Total Basal Area (ft2/acre) 101 89 
Quadratic Mean Stand Diameter  (DBH) 10.5 26.2 
Percent Crown Cover 83 31 
Total Merchantable Volume (ft3/acre) 2570 3553 
 
Stand 1-001 stand summary information for overstory trees (5” DBH) in the year 2071.
Stand 1-001 projected stand visualization (SVS) in the year 2071.
Projected Tree Species Composition:
Stand 1-001 projected overstory composition by percent basal area in the year 2071.
Climate Considerations:
Climate change report for Stand 1-001 in the year 2071 – suitable habitat.
 













At risk % 
bur oak 29.1 6.8 56.3 27.8 Increase 0 No Change 0 
northern 
red oak 
24.4 5.6 34.4 21.0 No Change 21.0 Decrease 21.0 
black oak 19.6 6.6 43.8 22.2 Increase 0 Increase 0 
white oak 14.3 3.2 21.9 12.6 Increase 0 No Change 12.6 
black 
cherry 
6.8 2.0 18.8 7.9 Increase 0 No Change 7.9 
shagbark 
hickory 
4.4 2.2 25.0 8.4 No Change 0 Decrease 0 
Total 98.6 26.3 200.0 100.0  21.0  41.5 
Questions?
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